Twenty-eight Autophor hip prostheses have been implanted in 25 patients, using primarily a posterior approach. Complications have included two dislocations and two femoral shaft fractures. One dislocation required reoperation. The shaft fractures healed in three months with bone grafting and cerclage wiring. There were no infections and no cases of loosening or component failure. Radiological follow-up including bone scan suggests implant boney stabilization at six months. Our early experience suggests that this implant is quite successful, especially in the young patient and the patient with significant loss of bone sto&c from protrusio or revision surgery.
we have used the transtrochanteric method but usually the posterior approach, as is our customary practice with the simple cemented hip arthroplasty. PROCEDURE The patient is secured in the lateral decubitus position. A standard posterior exposure is effected using a modified Gibson approach. Care is taken to release the external rotators and posterior capsule directly from the bone, preserving as much length as possible. The rotators are tagged with 0 non-absorbable suture. The femoral head is dislocated in adduction and internal rotation and resected. Acetabular exposure is effected with a long Homan retractor over the anterior rim of the acetabulum drawing the femur anteriorly, a Steinman pin in the pelvis superiorly clearing the abductors, a wide Homan in the ischium for posterior exposure, and a short Homan beneath the transverse acetabular ligament. In tight hips it may be necessary to release the femoral insertion of the gluteus maximus.
This technique has given consistent broad exposure, allowing for not only the introduction of the large Autophor reamers and taps, but also grafting of bone blocks in structurally deficient acetabuli.
The acetabulum is reamed and tapped as described by Professor Mittelmeier. In our experience, however, there is a tendency to push forcibly on the reamers and taps, thereby gaining mechanical advantage in tough bone. This will make for a more vertical cup orientation, which encourages edge wear on the prosthesis. Accordingly, we use an angle guide to insure proper alignment for cup insertion (Fig. 1) . To complete cup implantation, bone graft harvested from acetabular reamings is packed under prominent screw threads.
Attention is then turned to the femur. The medullary canal is best appreciated with the hip and knee in flexion and internal rotation. Care is taken to clear the trochanteric fossa of soft tissue in order to effect satisfactory entry to the canal for implant alignment. The canal is reamed as described by Professor Mittelmeier to accept the largest implant that will permit endosteal contact. Canal reamings are saved to use as bone graft.
When additional bone graft is necessary, the femoral head may be reamed of its cortical surface, using the concave reamers developed for surface replacement arthroplasty. This leaves a cancellous ball which is easily harvested (Fig. 2 The stem is implanted, care being taken to pack its relief sites with cancellous bone. The appropriate length ceramic head is then chosen and the hip is reduced.
The external rotators and posterior capsule are reattached to their sites of femoral insertion by means of drill holes in the femur. The wound is drained with suction catheters and closed.
POST-OPERATIVE REGIMEN Patients begin rehabilitation on the third post-operative day. They are instructed in partial weight-bearing with crutches, hip flexion, and abduction strengthening exercises. No rotation or rotational exercises are offered. This regimen is maintained for 12 weeks at which time weight-bearing is encouraged and ambulatory aids discarded.
RESULTS AND COMPLICATIONS Twenty-eight prostheses have been implanted in 25 patients. Three cases are bilateral. There are 14 men and 11 women with an age range of 20 to 63 years, the average being 45. Complications have included two dislocations, one in a patient who flexed, adducted, and internally rotated his leg on the first post-operative day, and the second in a man who slipped in the bathroom.
The first patient was relocated in bed and, because of questions about his reliability, was treated in an abduction brace for six weeks. There have been no problems since brace removal.
The second patient was studied radiologically. Because of the unique geometry of the Autophor cup it is relatively easy to determine version. An X-ray beam perpendicular to the screw threads will show the threads sharply: oblique shots will smear the threads on an X-ray film. By rotating the pelvis under image intensification one can find the perpendicular beam point and assess cup version (Fig. 3) propagate from drill holes in the lateral femoral shaft made for trochanteric fixation wires. The fractures were treated with cerclage wires and local bone graft. No change was made in the post-operative regimen. The fractures healed and have not affected results.
One patient had a 58 mm cup implanted too vertically; this was noted immediately and the cup removed. The acetabulum was then reamed again for a 64 mm device. This, however, resulted in erosion of the posterior acetabular wall, and less than rigid cup fixation. Furthermore, on the femoral side, too much neck was resected, giving a slack fit with even the long neck head prosthesis. The acetabular problem was solved by bone-grafting the posterior wall with cancellous chips. On the femoral side, the appropriate implant was chosen to effect tight endosteal contact with the collar at a height reconstituting physiologic neck length. This left a gap of several millimeters between calcar and collar. This distance was filled in with tightly wedged corticocancellous graft. The patient was managed in a hip spica for 12 weeks postoperatively. By six months she had regained functional hip motion and independent, full weight-bearing ambulation. X-rays showed consolidation and reorganization of the bone grafts with implant stabilization (Fig. 4) . Serial bone scans were obtained on this and selected other patients (vide infra).
Two patients have developed heterotopic ossification. Both cases were bonegrafted around prominent acetabular fixation threads. One patient had sustained a previous hip fracture dislocation and may have been at a relatively increased risk for this complication. Currently, it is our feeling that loose graft material may serve as a nidus for bone formation and thus great care is taken in packing this material around components. significant loss of bone stock. Both cases required the largest size acetabular and femoral components plus supplementary iliac bone graft. The first case was ambulating independently without aids at three months and was lost to follow-up. The second patient at six months is also ambulating independently without ambulatory aids.
Protrusio hip has also proven a satisfying indication for this procedure in our limited experience. The circumferential fixation of the threaded cup does not rely on medial support. Even large acetabular defects can be accommodated with facility (Fig. 5) .
There have been no infections, no loosening, and no cases of implant failure or breakage.
Because of the rehabilitative regimen of prolonged partial weight-bearing there are no patients sufficiently recuperated to discuss functional results. All patients less than three months post-operative are using crutches and most patients in the threeto-six-month range are using one cane to balance for abductor weakness.
RADIOLOGIC ASSESSMENT Roentgenographic evaluation after non-cemented hip arthroplasty requires longterm study. The post-operative films may be assessed for component position and extent of endosteal contact. Evidence of prosthesis-bone interaction is usually not apparent until six months after. At this time radiographs may show increased bone density around the superior acetabular screw threads, the greater trochanter, and calcar. Additionally some patients show a radio-dense line in the femoral canal paralleling the implant. Whether this is a bad sign representing implant loosening or a good sign signifying an application of Wolff's law with bone accommodation to forces directed through the prosthetic implant remains to be seen. Clinically none of these patients are painful.
We have also been performing technetium bone scans in the evaluation of implant fixation. Experience with cemented hip arthroplasty has shown initial diffuse activity post-operatively, which generally abates gradually over two to six months [2] .
Autophor arthroplasty even with extensive bone grafting has shown a similar pattern (Fig. 6) . CONCLUSION Living tissue responds to natural laws which often work at cross-purposes to the mechanics of polymethylmethacrylate. Our early experience with Autophor noncemented hip arthroplasty has been encouraging in this regard. Fractures and loss of bone stock have responded to bone grafting. Stresses experienced at the implant bone junction cause increase in bone density. 3 right hip, which had required extensive bone grafting, shows minimal uptake at six months. The left hip, done three months later, shows expected activity. P
